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Introduction
Disposal of organic wastes is a social problem of high importance. We previously reported on a complete decomposition system of polycarbonates (PC: used as substrates for optical disks) that utilizes thermally excited holes in TiO 2 at high temperatures (Mizuguchi, 2001; Mizuguchi and Shinbara, 2004; Shinbara et al., 2005) . The present system is based upon the powerful oxidation ability of holes which is nearly equivalent to that of hydrogen peroxide. The above investigation was initiated in view of the serious problem of how to dispose of used optical disks. Furthermore, we have extended our system to all kinds of thermoplastic resins and thermosetting polymers (Shinbara et al., 2005) , as well as to benzene, toluene, and particulate matter contained in the exhaust of diesel engines (Makino et al., 2007) . An appealing feature of our system is that it makes use of a great number of holes formed at, for example, 350°C. (Mizuguchi, 2001) were used to evaluate the degree of PC decomposition by thermally generated holes in TiO 2 . Since the adsorption (or adhesion) of PC on the TiO 2 surface is the primary process for the decomposition by holes, the adsorption amount and the released energy (i.e., exothermic energy) due to PC decomposition were studied by thermogravimetric analysis and differential scanning calorimetry, respectively. In parallel, the adhesion force of PC on TiO 2 was evaluated by Raman spectra. Furthermore, the radical concentration in PC-coated TiO 2 was also measured by ESR since the radicals initiate the PC decomposition ( Figure   1 ). Figure   1 ) and has been attributed to the formation of a yellowish quinoid which is an oxidation product of stabilizers contained in PC (Mizuguchi, 2001) . The deepness of the color is a measure of the number of holes accumulated at the powder surface. Electron capture from PC by holes at the TiO 2 surface is assumed to proceed as shown in Figure 2 , which shows the adsorbed state of PC and water moisture in air on the TiO 2 surface. The adsorption sites are assumed to be oxygen vacancies in non-stoichiometric Ti 1+x O 2 that are positively charged relative to the surrounding (Hauffe and Morrison, 1974; Morrison, 1975 In other words, it requires more time to decompose all adsorbed PC at about 350°C. Therefore, the exothermic peak is displaced toward higher temperatures (ca. 430°C) where the number of thermally generated holes is greatly enhanced. 2 ). On the other hand, the band of PC/ST-41 exhibits an extremely small peak-shift of about 0.6 cm -1 and the background level is not so much increased. This is presumably due to the small specific surface of ST-41 (Table 1) . In other words, the peak-shift arising from PC-adsorption is, for the most part, buried by the bulk fraction of TiO 2 . (Table 1) . Figure 8(a) shows the DSC curves for PC/ST-01 before and after calcination. The total exothermic energy is reduced from 1748 to 1076 J/g. This indicates that the specific surface is reduced to about one-third while the exothermic energy is not so much reduced (nearly at a level of 60% of the initial value). On the other hand, calcination improves the crystallinity as shown in our previous report (Mizuguchi and Shinbara, 2004) . This indicates that the reduction in exothermic energy due to the reduced specific surface is well compensated by the enhanced crystallinity. If we turn our attention to the exothermic energy per unit specific surface, this value changes due to calcination from 6.3 to 11.2 J/m 2 , indicating that the decomposition ability of TiO 2 is greatly improved by calcination. This suggests that the reduction in specific surface due to calcination is not always a negative factor for the decomposition system, but can also be a positive factor.
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On the other hand, no significant reduction in specific surface is recognized in TTO55N of the rutile phase: 42 to 39 m 2 /g (Table 1 ). 
Determinant factors on the decomposition ability of TiO 2 powders
On the basis of the series of experiments described above, the most influential factor on the decomposition ability of TiO 2 is evidently the specific surface of the powder. The decomposition ability is linearly increased with the specific surface (i.e., amount of PC adsorption). Furthermore, the energy released by PC/TiO 2 also increases with the amount of PC. In addition, the effect of the specific surface is clearly reflected in the spin concentration, the extent of coloration and the Raman peak-shift of PC-coated TiO 2 powders. Another important factor is the cystallinity of TiO 2 powders. Calcination improves the crystallinity and thus largely contributes to the decomposition ability of the powder, although the specific surface decreases due to calcination. This is an inverse relation.
The above results allow us to conclude that ST-01 is the most appropriate TiO 2 powder for our decomposition system, although its crystallinity changes upon heat cycling.
It is, however, important to remember that the above conclusion has been drawn in our specific samples that possess nearly the same composition, but differ in specific surface and particle size. Our conclusion is not intended to indicate that the powders with a large specific surface always exhibit good performance for the decomposition system. 
Conclusions
Characterization has been carried out on various TiO 2 powders that possess nearly the same composition, but differ in specific surface and particle size, in an attempt to screen and select the most powerful powder for our decomposition system.
The conclusions drawn from the present study can be summarized as follows.
1. The specific surface plays the most important role in the decomposition ability of TiO 2 . This is directly linked to the amount of PC on TiO 2 , released energy, higher spin concentration, deeper coloration and the Raman peak-shift of PC-coated TiO 2 .
2. The cystallinity of TiO 2 powders is also an influential factor. Calcination improves the crystallinity and thus contributes to the increase in decomposition ability of TiO 2 per unit area, although the specific surface decreases due to calcination. This is an inverse relation.
3. ST-01 is the most of the powerful TiO 2 powders for our decomposition system at present, although its crystallinity
